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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 . Claims 1-5 and 9-14 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Davidson et al. (hereinafter "Davidson") (USPN. 6,601,456). 

Regarding claims 1,10 and 1 1 , Davidson discloses an apparatus for applying at 
least one cyclical load to a specimen [see Davidson: Abstract], the specimen 
extending at least along a longitudinal axis [see Davidson: Figure 3, along the 
length of specimen 21], comprising: a mass [see Davidson: Figure 34, 23a]; an 
actuator mounted to the specimen and operatively associated with said mass 
[see Davidson: col. 8, lines 17-27]; and a control system operatively associated 
with said actuator [see Davidson: col. 9, lines 3-17]; 

Davidson further discloses that it may be necessary to measure and adjust the 
load forces on the fretting contact during fretting tests of a specimen in order to 
provide the proper forces. Since the contact of the fretting device is moved by a 
mass along a linear displacement path that is perpendicular to the longitudinal 
axis of the specimen, adjustment implies moving the mass along such path [see 
Davidson: col. 7, lines 13-29; and Fig. 3]. 
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Davidson further teaches that the control system employs automatic control over 
actuators to adjust mechanical excitation of the test machine in order to ensure 
that fretting tests effects are properly tracked and feedback controller for the sake 
of accurate measurements. Davidson teaches that this is beneficial in order to 
prevent an operator from having to perform excitation measurements and 
adjustments during fatigue tests [see Davidson: col. 8, line 50-col. 9, line 3]. 

Davidson further teaches that in variations in resonance can present a problem in 
maintaining uniform stress excitation, and thus it is beneficial to keep the 
frequency of excitation tuned to mechanical resonance frequency to maintain 
uniform oscillatory forces and motions of the specimen throughout the test [see 
Davidson: col. 8, lines 37-50]. 

Davidson further teaches that said actuator moves said mass and that said 
control system operates said actuator to reciprocate said mass along the linear 
displacement path as the application of said actuator to said specimen (as 
addressed in the sections cited above) would cause the specimen to vibrate in 
such a way that the mass would move at least minimally up and down along the 
perpendicular axis. The reference teaches an apparatus capable of carrying out 
the intended use of the functional language of the reciprocation at a reciprocating 
sinusoidal frequency, said reciprocating frequency being about equal to a 
resonance frequency of the specimen in a test configuration. 
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Regarding claim 2, in view of the reference as applied to claim 1 above, 
Davidson further teaches a feedback sensor operatively associated with said 
control system, said feedback sensor producing a feedback signal, said control 
system being responsive to the feedback signal produced by said feedback 
sensor [see Davidson: col. 8, lines 50-58], said control system operating said 
actuator to change a displacement of said mass in response to said feedback 
signal by using strain gauges or accelerometers addressed with respect to the 
fretting contact mass [see Davidson: col. 7, lines 13-16]. 

Regarding claim 3, in view of the reference as applied to claim 2 above, 
Davidson further teaches that said feedback sensor comprises a strain gauge 
and wherein the feedback signal produced by said feedback sensor is related to 
a strain in the specimen [see Davidson: col. 7, lines 13-16]. 

Regaridng claim 4, in view of the reference as applied to claim 2 above, 
Davidson further teaches that said feedback sensor comprises an accelerometer 
wherein the feedback signal produced by said feedback sensor is related to an 
acceleration of the specimen [see Davidson: col. 7, lines 13-16]. 

Regarding claim 5, in view of the reference as applied to claim 1 above, 
Davidson teaches a load frame mounted directly to the specimen, said actuator 
being mounted to said load frame [see Davidson: Figure 2, 25]. 
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Regarding claim 9, in view of the reference as applied above, Davidson further 
discloses a static mass mounted to the specimen [see Davidson: Fig. 3, 23b]. 

Regarding claim 12, Davidson et al. discloses a method for vibrating a specimen 
(Abstract), the specimen extending at least along a longitudinal axis [see Davidson: Fig. 
3, along the length of specimen 21], comprising: mounting a mass to the specimen so 
that said mass can be reciprocated along a linear displacement path that is 
perpendicular to the longitudinal axis of the specimen [Davidson further teaches that it 
may be necessary to measure and adjust the load forces on the fretting contact during 
fretting tests of a specimen in order to provide the proper forces. Since the contact of 
the fretting device is moved by a mass along a linear displacement path that is 
perpendicular to the longitudinal axis of the specimen, adjustment implies moving the 
mass along such path (Col. 7, lines 13-29 and Fig. 3]]. Davidson teaches reciprocating 
the mass along the linear displacement path at a reciprocation frequency that is about 
equal to a resonance frequency of the specimen in a test configuration. The application 
of the disclosed actuator [see Davidson: col. 8, lines 17-27] to said specimen would 
cause the specimen to vibrate in such a way that the mass would move at least 
minimally up and down along the perpendicular axis. These vibrations are disclosed to 
be maintained at the resonance frequency [see Davidson: col. 9, lines 10-17]. 
Regarding claim 13, in view of the reference as applied to claim 12 above, Davidson 
further teaches detecting a strain in the specimen and controlling a displacement of the 
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mass to place a desired load on the specimen based on the detected strain [see 
Davidson: col. 7, lines 13-19]. 

Regarding claim 14, in view of the reference as applied to claim 12 above, 
Davidson further teaches detecting an acceleration of the specimen and controlling a 
displacement of the mass to place a desired load on the specimen based on the 
detected acceleration [see Davidson: col. 7, lines 13-19]. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,7, 8, 12, and 15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miles et al. (hereinafter "Miles") (USPN. 6,732,591 ) in view of 
Davidson et al. (hereinafter "Davidson") (USPN. 6,601,456). 

Regarding claims 1,7, 12, 15, and 17, Miles et al. discloses an apparatus for 
applying at least one cyclical load to a specimen (see Miles: Abstract which teaches that 
a control unit sends a signal to shaker 26 to maintain a high cycle load at resonant 
frequency], the specimen extending at least along a longitudinal axis [see Miles: Fig. 1, 
along the length of specimen 12], comprising: a transverse load actuator operatively 
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associated with a specimen, said transverse load actuator applying to the specimen a 
load in a transverse direction, said transverse direction being substantially orthogonal to 
the longitudinal axis of the specimen and to the linear displacement path [see Miles: Fig. 
1,26, and col. 4, line 65-col.5, line 13]. 

Miles et al. does not specifically disclose fretting testing via the additional claimed 
features. 

Davidson, however teaches a mass [see Davidson: Fig. 3, 23a]; and an actuator 
mounted to the specimen and operatively associated with said mass [see Davidson: col. 
8, lines 17-27]; and a control system operatively associated with said actuator [see 
Davidson: col. 9, lines 3-17]. 

Davidson further teaches that it may be necessary to measure and adjust the 
load forces on the fretting contact during fretting tests of a specimen in order to provide 
the proper forces. Since the contact of the fretting device is moved by a mass along a 
linear displacement path that is perpendicular to the longitudinal axis of the specimen, 
adjustment implies moving the mass along such path [see Davidson: Col. 7, lines 13-29 
and Fig. 3]. 

Davidson further teaches that the control system employs automatic control over 
actuators to adjust mechanical excitation of the test machine in order to ensure that 
fretting tests effects are properly tracked and feedback controlled for the sake of 
accurate measurements. Davidson teaches that this is beneficial in order to prevent an 
operator from having to perform excitation measurements and adjustments during 
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fatigue tests [see Davidson: col. 8, line 50-col. 9, line 3]. 

Davidson further teaches that in variations in resonance can present a problem in 
maintaining uniform stress excitation, and thus it is beneficial to keep the frequency of 
excitation tuned to mechanical resonance frequency to maintain uniform oscillatory 
forces and motions of the specimen throughout the test [see Davidson: col. 8, lines 37- 
50]. 

Davidson further teaches that said actuator moves said mass and that said 
control system operates said actuator to reciprocate said mass along the linear 
displacement path as the application of said actuator to said specimen would cause the 
specimen to vibrate in such a way that the mass would move at least minimally up and 
down along the perpendicular axis. The reference teaches an apparatus capable of 
carrying out the intended use of the functional language of reciprocation at a 
reciprocating sinusoidal frequency, said reciprocating frequency being about equal 1o a 
resonance frequency of the specimen in a test configuration. Davidson further teaches 
that an advantage of the invention is that the invention permits fretting testing during the 
long term cyclic vibration tests (col. 2, lines 25-2Z). 

It therefore would have been obvious 1o one of ordinary skill in the art at the time 
of invention to include fretting testing in the manner suggested by Davidson with the 
fatigue testing discloses by Miles, in order 1o provide more comprehensive tests over a 
given time thus increasing testing power. 

Regarding claims 8 and 16, in view of the references as applied to claim 7 above, 
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the combination of references suggests that the load applied to the specimen by said 
transverse load actuator would be varied at the reciprocating frequency in order 1o 
maintain constant mechanical resonance of the specimen, which is important for the 
reasons addressed above. 

Regarding claim 18, in view of the reference as applied to claim 17 above, 
Davidson further teaches a feedback sensor operatively associated with said control 
system, said feedback sensor producing a feedback signal, said control system being 
responsive 1o the feedback signal produced by said feedback sensor [see Davidson: 
col. 8, lines 50-58], the modification addressed above would provide said control system 
operating said actuator 1o change a displacement of said mass in response 1o said 
feedback signal by using strain gauges or accelerometers addressed with respect to the 
fretting contact mass [see Davidson : col. 7, lines 13-16]. 

Regarding claim 19, in view of the reference as applied to claim 18 above, 
Davidson further teaches said feedback sensor comprises at least one accelerometer 
[see Davidson: col. 7, lines 13-16]. 

Regarding claim 20, in view of the reference as applied to claim 18 above, 
Davidson further teaches said feedback sensor comprises at least one strain gauge 
[see Davidson: col. 7, lines 13-16]. 
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Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davidson 
et al. (hereinafter "Davidson") (US 6,601 ,456) in view of Goldenberg et al. (hereinafter 
"Goldenberg") (US 7,233,476 B2). 

Regarding claim 6, in view of the reference as applied to claim 5 above, routine 
modification of Davidson for the sake of automation suggest a linear actuator 
having a proximal end and a distal end, the proximal end of said linear hydraulic 
actuator being mounted to said load frame, the distal end of said linear hydraulic 
actuator being mounted to said mass so that the mass moves independently of 
the specimen. 

Davidson specifically teaches the use of piezoelectric actuators in the sections 
cited above. Davidson et al. does not specifically teach the use of hydraulic 
actuators. 

Goldenberg et al. however teaches the use of hydraulic actuators as an 
alternative to piezoelectric actuators [see Goldenberg: col. 5, lines 45-54], as evidence 
that they are art related equivalents. 

It therefore would have been obvious to one of ordinary skill in the art at the time 
of invention to use hydraulic actuators as taught by Goldenberg et al. in the invention of 
Davidson et al. in order to extend the applicability so that the invention can be 
performed without requiring more specific components. 
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Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miles et 
al. (US 6,732,591 B2) in view of Davidson et al. (US 6,601 ,456 B1 ), still further in view 
of Au etal. (US 6,442,534 B1). 

Regarding claim 21 , the combination of references discloses the use of an 
actuator controller as addressed above. 

The combination of references does not specifically teach that the controller is a 
PID controller. Au et al. however, teaches that a PID controller can be beneficially for 
regulating different operating regimes of an actuator [see Au et al.: col. 1 , lines 36-50]. 

It therefore would have been obvious to one of ordinary skill in the art at the time 
of invention to include a PID controller as taught by Au et al. in the control system of the 
Combination addressed above, in order to provide enhances facilitation of all sources of 
testing machinery leading away from resonant vibration. 

Response to Amendment 

3. The declaration filed on July 07, 2008 under 37 CFR 1 .131 has been considered 
but is ineffective to overcome the Davidson et al. reference (USPN. 6,601 ,456). 

4. The evidence submitted is insufficient to establish a conception of the invention 
prior to the effective date of the Davidson reference. While conception is the mental 
part of the inventive act, it must be capable of proof, such as by demonstrative evidence 
or by a complete disclosure to another. Conception is more than a vague idea of how to 
solve a problem. The requisite means themselves and their interaction must also be 
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comprehended. See Mergenthaler v. Scudder, 1897 CD. 724, 81 O.G. 1417 (D.C. Cir. 
1897). 

The evidence submitted fails to show the following, the insufficiency not limited to 
these examples: 1-Regaridng claim 1 , the evidence fails to show "a control 
system operatively associated with said actuator, said control system operating 
said actuator to reciprocate said mass along the linear displacement path at a 
reciprocating sinusoidal frequency, said reciprocating frequency being about 
equal to a resonance frequency of the specimen in a test configuration" 
(emphasis added). 2-Regarding claim 7, the evidence fails to show "applying to 
the specimen a load in a transverse direction, said transverse direction being 
substantially orthogonal to the longitudinal axis of the specimen and to the linear 
displacement path". 3-Regarding claim 1 1 , the evidence fails to show 
"reciprocating said mass along a displacement path that is perpendicular to the 
longitudinal axis of the specimen." 4- Regarding claim 12, the evidence fails to 
show "reciprocating the mass along the linear displacement path at a 
reciprocation frequency that is about equal to a resonance frequency of the 
specimen in a test configuration"-MPEP 2138.04. 

5. The evidence submitted is insufficient to establish diligence from a date prior to 
the date of reduction to practice of Davidson et al. reference a constructive reduction to 
practice or an actual reduction to practice. 
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The evidence submitted shows no account for the entire period during which 
diligence is required. The entire period during which diligence is required must be 
accounted for by either affirmative acts or acceptable excuses. Applicant must account 
for the entire period during which diligence is required -MPEP 2138.06. 

Response to Arguments 
6. Applicant's arguments filed 07/07/2008 have been fully considered but they are 
not persuasive. 

• Claim rejections- 35 USC 102(e): 

Applicant argues that Davidson is not available as prior art under Section 102(e), 
as supported by the Rule 1.131 Declaration [see Applicant's Remarks: Page 8, 
lines 6-15]. 

This is not persuasive since the declaration filed on July 07, 2008 under 37 CFR 
1 .131 is ineffective to overcome the Davidson et al. reference (USPN. 6,601 ,456), i.e. is 
insufficient to establish diligence and reduction [see the above Response to 
Amendment in this Office Action]. 



• Claim Reiections-35 USC 103(a): 

Applicant argues that "Davidson is not available prior art, as discussed above, as 
supported by the Rule 1 .131 Declaration" [see Applicant's Remarks: Pages 8-9]. 
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Accordingly, Davidson is sufficient prior art and that the Declaration under 37 
CFR 1.131 as filed on 07/07/2008 is insufficient as fails to establish diligence and 
reduction [see the above Response to Amendment in this Office Action]. 

Applicant argues that "Xie et al. is not available prior art, as discussed above, as 
supported by the Rule 1 .131 Declaration" [see Applicant's Remarks: Pages 8-9]. 
Accordingly, the prior art Xie et al. was not applied in the previous Office Action 
[see Office Action mailed on 03/04/2008; at Conclusion]. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PHUONG HUYNH whose telephone number is 
(571 )272-271 8. The examiner can normally be reached on M-F: 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eliseo Ramos-Feliciano can be reached on 571-272-7925. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Phuong Huynh 
Examiner 
Art Unit 2857 

IP. H.I 

Examiner, Art Unit 2857 
October 25, 2008 

/Eliseo Ramos-Feliciano/ 
Supervisory Patent Examiner, Art Unit 2857 



